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02154871. 



U *lJ ^ ^ ^ 



1. -^i^J^M^liHT^&lii^^^i^&^B^. 'Ztl^: 

^i^/fid: t n M:J^mA^^^ Al,ByInzGai.,.y.zN(0<x < 1, 0 < y<l, 0 < z < 1, 

15 & . 

AlxByIn2Gai.x.y.zN(0<x < 1, 0 < y<l , 0 < z < 1, x+y+z=l)^ "f ^f^i^ t fal 
Jk^ Sc, Ti, V, Cr, Mn, Cu, Y, Nb, Mo, Ru, Hf, Ta W iS.^m^^^'}' 
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u m ^ ^ =^ m2/3M 



8. -i^h^^^l ffj^¥}fAn.^ti^^&!iii^^^i^&^n^> 
^)k^ SiOi, Si3N4, SC2O3, ZrjOa, Y2O3, GdzOs, LazOs, TajOs, ZrOj, LaAlOs, 
ZrTi04 HfOa ^£ 1 £ f-J ^ ^ . 

11. rS^^te-^'J^^lt l^/fi^S^lJ'XaWT&^^riS^^^^^^i^ifc^^.^^^iT*^ 

13. ipM\^^\2f^m\^X%^^ik^^^¥}^^^!^^n^. *#4iE 
15 7& , * SiOa >Si3N4, SC2O3, Zr203, Y2O3, GdjOj, LazOj, Ta205, ZrOz, LaA103, 

ZrTi04 ^ HfOz ^1 1 ^ -##^1-;?] f 'J 5^^-^ ^ » 

14. :i!'';f5i^'J#>1111^;fi^6^*'Xa^M^7f;*^!H6^^4^^ifc^^. m^s. 
^> Sc, Ti, V, Cr, Mn, Cu, Y, Nb, Mo, Ru, Hf . Ta ^ W ^ t 

20 15. hM\^>t 1 //r^6^»'Xi.«;J«;:fi.^6^^4Mifcll#.^#4i7{;. 

€;?l'g-^#^^'J6^lSi,ZnO^GaP^'J^^i£4t^-f4^J^^ . 

16. -#*Jit*'«J^4t 1 ^i$6t>':ilL«;5&*«sIi6^j^4^iL;*.ll'H^6^! 

25 ^ ; 

30 o 

17. -#fj3t:fc'*l^'Jt-# 1 ^ii^fXt,«7(/:i-ijb6t-f 
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ft fij S * 1? M3/3M 



15 ^; ^ 
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m =^ 



mi/im 



5 

^^^^ 

10 

^ ^ J-X iL^ft^it? ^ 4^4JL ^fe ^ ^ . 

AlGaNf S^^ia^i^. #J.^ii^fe^^. ®jlfc. ^ p 3!^ n Si 

25 a 13 i^^Q^'ii-ff-^^iJ \\AQ%50^^'^^^^^WUk^^^^^^-i^ 

^-n^tr^l^ 702; -^n^6^> /fl €^>gi 1 703 ; -^n^ 
I^^^*>i>i 704; -^^^*^:H^6^^*/g 705; p ^ tL$.^M,M: 
706; ^;i:^^P.^in^Si^;^ 70l6f|iriS§4®Ji6^-^p##)§i5^ 707^- 

-4-^fe708. ^: pt^fe m^^^iLSi^}^ 701 .?!7n#^fe 
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Vi. m =^ m2/nM 



^B^^J^-}\-^MU-40S50'f^fifm^^n^^> n^Si*>i 701 i: 
6t t r«l>g 702 Si ¥j Alo.,5Gao.85N:Si *'J;^ . . ^^^B^H^ ^ ^ 

n ^ Si 701 ^ n S GaN >t 704 i^t^. iS^ Alo.i5Gao.85N:Si t 702 
5 ^^m^k> i^^Ftj^Jil;^-;^ 701 6^-^#JSJ::6^/tfe708. 709 4 

705 tat, >&tr«l;S 702 i:>*4.4>£l^. 4ii:iJt;jfe.ll'f1^6^ix>f^^>£ 

S. 

y.zN(0<x < 1, 0 < y<l, 0 < z < 1, x+y+z=l)6^ ^it^^^i^M f^^^^ 

A13yInzGa,.x-y-zN(0<x < 1, 0 < y<l, 0 < z < 1, x+y+z=l)4-sr;fl ^l-J it t 

^'k.'^^^ff[i&^Hm^mof'f\5^^M^nM^.k^'f 900°C o)k^ Sc,Ti,V, 
Cr, Mn, Cu, Y, Nb, Mo, Ru, Hf, Ta ^ W M^^^ M t J. -^t^>l, n -f 

30 ^mi^k^^^^B:^f^i^%:^^^^^M:^i^. Si02,Si3N4, 
SC2O3, ZraOs, Y2O3, Gd203, La203, Ta205, Zr02, LaAlOs, ZrTi04 ^ Hf02 
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% Hj IS myiiM 



^. 

m^^klJL^^^.^m^tm^'^^^^^'^^^ » SiOa^ Si3N4, SC2O3, 

ZraOs, Y2O3, GdzOa, LajOa, TajOs, ZrOz, LaAlOs, ZrTi04 ^ HfOa ^1 M t it 
#6^ S. 'y-^^mi^f-i^l^P^^^^fi^ Sc, Ti, V, Cr, 

Mn, Cu, Y, Nb, Mo, Ru, Hf . Ta W ^3.A^^S. ^^^E.'}- -ift^^ J^^M^ 

10 

Si,ZnO ^ GaP *l5t^/r:^4^6^^4#^^>} « 
AIT ® ^^Pft @ «^ t . t 7 6^ 

30 
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^ 15 m4/llM 



m lA—lC 2A-2B ^^n-^M^^mii(j^-^t^^^]^^^^M 

mm® ; 

S 6A~6C^a 7A~7B7(j^TT^«4^iLB^6^$^'f^»J^£7t^fe 

a 8A~8B^a 9A~9B ^ s^^^^m^^m^^ ^ 4 ^m^m^^^^^^ 

10 t6^fmx4^n^t'Ii«®S; 

a 10~10B#pa llA~llB7f?4n^#.#;z^^BJ6^^5 4-^«miL^^ 

'14^ a ; 

15 a 13 ^4Ln->mt^^^^M^^^t^mmB . 

a lA--lC^a 2A~2Bi{7;^TFM/Kica^6^$-4-^;5fe<?'J6^, J-Xi.'ft 

lA, -fti^^ij^ S^H-ftlLmfifjTlcj^y^yf'P^fi^n^SiA^} 101. 
Si ^^«%-f-®{lll}^;^6^-^i#4® . >iSL^I^t*i.'ffc#.^^?Jl 

25 ^Ps(MOCVD)f.^t.Si:S.>i lOl ^^^HtM"^ > ^ UOO 

f^i^^MA)^^^(mi3)^JkM-JtS.'yp^ lO ^7^(nm)6^ AIN t r«]/g 102; ^ 
#(TMG)^p NH3 ^ AM-Jl^ 500 ^ 7|t n ^ GaN 103 = 

30 #ifc-%Sil:>t l0l6^^B%<l-10>;5^5%^^T6^?;il-ffli;^^'^fM^?*F#»iiN-. 
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^ m mwim 



^^(yf)^^ 104. ^^nM 104 4 SiOjjf 105. 1^ 

^-XByJl^4^W^i^t7fc^^ft&#6^•^'Ii>i^^p^^^4^^M^^.^«104 
^ SiOz 105 6<> jrb;;. n ^ GaN 1 03 6^; ^ S J. * RIE )*^.^ ?*/ 

5 XSQ^Hm). li^n^H^Hn^ 200 = 

^^Y> 2A t . ^ MOCVD ^^^'kik^^^ 1100 

r. ##'Ji?l TMG^pNH3flM#^it?300 ^i|t6^in^GaN/i 106» iSN-. 'ft 
n ^ GaN /i 106 ^^L^^.l.;?•;t;i^:Aai&^i>^#Jl®^M6^ SiOa^^ 105 

10 ^^->NMQW(^^*^#)^'I-i;i 107o-^-;^'!t/g 107*t-4-^^^P>^^- 
^X^v3^ Ino.08Gao.92N GaN t .^-ifc. ^ 1100 1C di}^)^ ?^>tT. 

^'J ;?l TMG, NH3 ^SF;X-*l^:S-M(Cp2Mg)'f^i<? # ^ J^-J . Mg 6t p 

AIo.15Gao.85N tl^M: 108. ^J". >&)51#^;S--H?S>tT. MJH TMG,NH3^p 
CpzMg Mg 6^ p S GaN ^^>g 109 . 

^^'f'^/?]. ^p^GaN#)&>g m X^^A?dm5t^^^U0^^ A\x§:>>i t 

feiii= ^si*>i lou^^mi^^^^-^n^^^ 

<l-10>:5-i^^#Afe.f iiJiii;^#. ^ ^ -^m^^^T^^^^^M. ^ 
25 61 A^^^^B^^J^^^^m 11-40850 -?-6^i^t*ll'l^6^#'fi. *^62^n^#.# 
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m ^6/1 iM 



^-If-S WSi2 . i ST^hSBt . -ft LSI( A« 

-5ib6^-f4^4JC3tlH^6^$j3tx;f6^7rt'i4^4^®a .^a 3A t . -dE. MOCVD 
5^HF7]<-i|:?&>^>*6^{lll}Si J.>i 201 ^^^-^^;i-L. ^-ii 
15 Ha^at. It 1100°CT:^^t^^. ''X^* ^i^^EI I?! ?a>t.T> ^^^2^ 

^1^^K^> itJ^TUA^-m^^A^^^-'y^ 10^i^6^ AIN tl«l>g 202; 

TMG #p NH3 ^fM-^4>ii§ 500 n ^ GaN >g 203 « J-X^ , ^If 

® 3A^/fn^6^fB^a;i^iH^i^n.1' "i^T^'ti^'^^f^^*^^ 201 #^6^Ei^. 
^A-^^ Si^>H 6^J<l-10>^t&j^^#6t Si02«^C^^*tJ^)" 
20 >->^>& . a 3B * , ^'J }^ NH3, HF ^ CH3COOH ¥] . ifi ii^ 

^Skiiii'j Si*;^ 201 ii^M.-^^id^ - 

#4-. r^^aSC^/fn^. 800 ^l^iR^^ W 

204. ^-^*i:^^;^>li</4^7|t^SiO2^^205. i^B^T, W^i^204 6t>^ 
;tJ^bjgLn^GaN;g 203 RIE ^*^^^6^|}i;#;|,#6^;^>l:^ , 

25 t>ti(? i«(Mm)' j*r#^r«i6^jr«mi(;5^a:7^. 

. >^ a 4 t . MOCVD ,?>^£t > #;i:#:&>^ ?^>t'I^iti^^fh^^ 
1100 °C 0 #'J ffl TMG ^ NHj^ffi^vff-ytT^? 4 ^^{\xm)^ n ^ GaN 206 = i^B^ . 
itnn GaN 206 ^ SiOz f ^ 205 . > ^1 750°C 

?^>^T . ^'J TMI, TMG NH3 ^ ^ 4 ^ Ino.08Gao.92N ^ 6^ GaN 
30 MQW v^'ft^g 207 = *<fc. A 1100°C6^^-J^ }S.Jir > MJ^ TMG,NH3 

^ CpzMg ^i^^^.M ' :^^#A Mg 6t p ^ Alo.15Gao.85N 6^ at/t 208 . # 
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^ HJ ^ ^7/11^ 



GaN^)lfe>g 209. 

210^ Au jii;^ ^fe2ii; 2\o^^mn^±-^ 

15 ^J6^-^#'|4?^4» 

iaS 4^-t=f^6^^7lG^'f^ii'^iijia 5A~5D ^^7f;^#'Jiti/^ . i^fi^^S 
20 3A~3C^/f*6^f'j34x/f#'j3t. 5A~5D^-^^6^X4. 5A^-^^. 

>i§t;^ 5^HF;j<-^j&>*>*6^|{lll}Si&;^ 201 -h. SiOz^^ 205 » 

*»a5B^7ji, ^'J^MOCVD^. ^^AAIN +r«)>i 202^^4. *JiSr 6^ 
nf!GaN;i 203. J|^F® 5B ^/f'3^6^>a^a;i ^tl{5.;»v^t • ^-fe-S 5C^/f^. ^1^4 
I»:^SiO24fe;i^^205^i^J^#. ^'BSD^:?;. *Jj^*^J^, iSa^ 

25 ^^^)*>#«^-^W/f J^204. ^*Ji^^Si02^l^ 

205 » m^' ^n^^m4P)T^i^j-/^' m^im a f^^^^^^n^ o -^i^.^ 

$ 3 

S 6A~6C ^ a 7A~7B 7(7 ^ f =-4^ ^^^?'] ^ ^ ^-^ 

30 ife7&i-«iii6^^-i-«7feit^^f'jiti/^6^T^*'ii#^sao ^a6A t. 

MOCVD . ^^ifl 5%HF ^Ki^J^Tf ?*^^{lll}Si J-Ji 301 ^^^-'hJ^ 
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m Hj ^ m8/im 



f^M: 302; ^MJ^ TMG ^ NH3^^^>^Ai& 2 ^&7^(Min)6^ n # GaN 303 • 

5 Ino.08Gao.92N ^^M^ GaN ^ 6^ MQW V§'1±;^ 304 . . * 1100 "C 

Alo,i5Gao.85N6t&t^ 305 o .^^N IS] 6^1.>^ S^T > ^'J HI TMG, NH3 ^ 

CpzMg ^^^#^ Mg ^ p ^ GaN 306 . 

10 30lJi^^-^:^cr4l5^^o ^a® 6B/>t'T:' ^t#:mB^. ^'jfflNHjHFf^ 
CH3COOH6^|ja^j|:>^;?|^Sil^;^ 301. k ^t.^ 

fX>t ^ Si 301 . i^J^ . rio a 6C ^ . *'J ifl RIE }*>t ^ AIN t fa] ^ 302 . 

15 ^^>g )f 4^6^ Si 301 . AIN t f^l;^ 302 ^ n t! GaN >i 303 # 

^^^n^« 307 0 

, -io a 7B ^/f ^ . -ii p ^ GaN -illi/i 306 ^ Pd it ifc 308 . 
^pti^^mAku^A tfe309.i£^^T-'tSiO2i^^/f^(M*jJ^). 

^f.#-i±.dl«.a 12^73^. ^^-4-$«J(*^62)^f^$^^^^'^J(t*^ii63) 

25 FiLi^, ,?&jL^^x^iE,Si:&^ 301 'ftit7fcll^6^^Ka^;«;:;»;:^'>. 
$4 4-^^fe^'J 

S 8A~8B ^ S 9A~9B i<7 ^'T^ M^-t 0^ 6^ $ 4 ^ ^ i.^^ 

30 MOCVD,^.^t. m5%m9f^%mri^^{\\\W^^ AOX^^ti^-^^A 
Ji. «H2li.fflt. -illlOOrT^^M:^. ^-JiflH2'ft7(7a#^n.^. 
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m 15 m9/nM 



1«1 M 402 ; #^'J ^ TMG NH3 ^ A>f >t7(; 2 IS:iR(|xm)6^ n ^ GaN ^ 403 » 

Ino.08Gao.92N GaN ^^M,^ MQW 404 » . 1100°C 6^ 

5 ?^;tT . 'f'J n TMG, NH3 ^ Cp2Mg 'ft ^# If *J . A Mg 6^ p 

Alo.,5Gao.85N 6^ &t>i 405 o , J^^^n^^A '^^7 > TMCNHj^ 
CpzMg ^# A Mg 6^/ p ^ GaN ^f^M: 406 • 

RIE , ^J^^AiL p ^ GaN ^)&b>i 406 itM n M GaN >t 403 ^ ?^^t oi^Bt . 
10 T jt^^Afe.^l'JiL^^^^^;^;*££. }il^^mfmTSL^7^ 200«*. a 8B 

^n9Kf^n-^> :^^SiO2^m407. ^m^^lk, ^M,}k 

n GaN >g 403 6^ i: tl^ 4® ii^'l Si l^^i 401 6^1 ji| ^ » A^M, 408 . 
GaNyS 403 -^4^6^ Sil^ii 401^^4e^^o i^Jl, SiOz >f ^ 407 i?I 

15 -f w^^J$,^?^m ^y^-\tM^ m^p^^ 405 A 406 ^m. f^^> 

,t ^ > € Ti/Al M»>^i n t-fe 409 = 

fA^.-ip® 9B^/rn^.^^Pdit;Jfc^fe410^''^*-h6^ Aul&>i ^fe411 . 

^'JJfl^'Jtl^i^tJEl. ^^)^^$>]A^m^ 
20 i^^t^^^'^^ . 

^^%4^^^m^^^n¥f-¥}:L^^&4'^}M.¥}i^^.!^-]i^® 12 t 

ta?^^62^>t*6^i$-^^^^jit-^#'ii^)§i. ^£^4^^^#jt. i^^^n 

i>i}nm9it^ 200^^' f^^' ik^^)i3nm^^HM^)30Q^^^400 

25 $ 5 4-^^#J 

a 10A~10B^pffl llA~llBi^4^M^-^0fl6^)^ 5 -f^^J^^^ J'X 

T&T'&ffl 5%HF7lcj^j^t^*6fi{lll}Si^;l 501 Ji^-^ 200 m^^^^;?" 

30 1^^502. SiO2^6tr8ll^7(/ 200«. t;t.7(^ 5 ^ijt . S lOA ^ 
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^ mio/im 



>!§t a lOB t > T a lOA 6tl ^VX^> ^ MOCVD ^1 1 ^-^0% 

10 AIN t fSJ/g 503 ; ^^'J^ TMG ^ NHj^i^/^^^ 2 ^&i|^.(^m)6^ n 

5 ^ GaN ;g 504 o f^.^ , ^ 750°C ?^>1T . ^'J ^fl TMI, TMG NH3 

4 ^ Ino.08Gao.92N GaN ^ ^ MQW 505 » . 

\m°C^^)\)^^'V, TMG,NH3'f^Cp2Mg'fti(7#^^'J. fl.^i^<#^Mg 
6^1 p ^ Alo.,5Gao.85N fi-t >i 506 . ^ ^^;1T . ^ TMG, NH3 

^ CpzMg A Mg 6^1 p ^ GaN ^)fe>i 507 • > 

10 5 ^HF7»?^^fi^-i-Si02^ 1^^502. 

^>^^, -SaS llA^/f'f;. jf-J^^^fe^J^fe^RIE^I^^ILtt-f-^^^^ 504~ 
507 ^^^. :?fif'JJ^3^€«^SiO2^i^508. 

,^J&. :4pa llB^^n^. i{j7^tn^GaN^ 504 ^-|-^6tSi:S.>i 501 i| 
^, if|Jffl7tS'J^^^n,^^;?I^i^Ti/Al>l^.>g6^'^>^t^509. iil.. Si02 
15 50%l^'f'f^^^$,n^ 509 ^-^^'li/i 505 p 506 & 507 « » ,^ 

#^iiS.Pdit7fe^fe510^ Au ^feSll »^ Si*>i 501 
Ji^fii5.n^^fe512o 

flM-4'Si02<^%^MCM'5^il5). J-X^^^^^t^^^^-^ 

^,f,#'It, 12 t6fnl&a62^;5i6^>$->N^«&^fJ^-^#'^^S|5I . 

^$5^^«fc^Jt. ^'Jffl Si02^ 4.^ 1^^ 502. M^i7. -^^I^^^^Al 
T #41-^^6^ M 1 ^ %,#*1-tJ ^ : Si3N4, SC2O3, Zr203, 

Y203,Gd203,La203,Ta205,Zr02,LaA103,ZrTi04^^ HfOz; ik^'Vnk.tJ^A 
25 6^ ^1 1 J- •> -#4r J, #'J A : Sc, Ti, V, Cr, Mn, Cu, Y, Nb, Mo, Ru, Hf 

^^-^,.^^4-^;jfe,#Jt, Tf'i;^ W^^^^?fM 104. 204. is 71:111 7(7 
AlxByInzGai.x.y-zN(0<x< 1.0<y< l,0<z< l,x+y+z=l)>Si^. 

n^^^^M.^GzH^M,^^'^^^^^' Silt, T>!ifr)%i'W. -k 
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^ m ii mnnm 



lb >f * AJL Sc, Ti, V, Cr, Mn, Cu, Y, Nb, Mo, Ru, Hf ^ Ta M 1 3i# 

J^^-^^^^f^^n^ ' ^'Ji^ SiOz^^-i^t^/^^^ 104> 204 J:-^^ 
^nm^ ^^mmtk Sm^, SC2O3, ZrjOa, Y2O3, OdzOa, LazOa, 

5 Ta205, Zr02, LaAlOs, Zrm ^ HiOs M t I. ^J'^ -^t » 

^^-^$.:i>h^:5i^iJt . ^'j/?] AlN^i^tr«]>^ 102 > 202. 
AIN. .?f7^i^ Al,ByInzGa,.x.y.zN(0<x<l,0<y<l,0<z<l,x+y+z=l)6^DBR(^;^ 
^ K Bragg ; ^^^^X AM ^ DBR >g » 

10 307> 408jf^ 509 T^4^E'^^*''iSt^-^f •=-^^^^?'J«N46^^>^T. 0*b. 

^%\3.%5 ^P.i^m' 107^ 207 . 304 > 404 ^ 505 Tii^^^ 

InOaN'fp GaN ^;lf-#'J^ = 

1 5^^^#J t .^'Jffl{in}Sil^>i'fti^4^^^-f -^^^^ 101 > 
201^ 301 > 401 > 501. 'fti?l{100}Si^>i 6^41 i^^ga^t{lll}^«' 

^{100}^®##6tSi^;^> ^^:^^|■^J^#6^«. ^^^'Xm^M^^ 
20 . -^'J-^ ZnO GaP . 

i~^5>h^«Jt. m^hmn^^n^ 102. 202. 302> 402> 

503 Atm AUByInzGai.x.y.zN(0<x< l,0<y<l,0<z< l.x+y+z=l)^k.^»':^#i'i H 

25 r^l ^ ^ AlxByIn,Ga,.x.y-zN(0<x < 1, 0 < y<l, 0 < z < 1, x+y4^1).t 44^1- 

^ t ^ ^ ;f; I§1 ;^ iSj . 
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m HJ 1i PS S ^3/13^ 




a 3c 
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u m m m m^/im 



n n 



205 
-201 



5A 



I I I"— —"I 1^ " 



-205 
-203 
-202 

-201 



S 5B 



g 1=1 



-203 
-202 

-201 




® 5D 
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m m m m&/im 
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n m m m mvim 
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ift BJ ^ iSft a ^8/13^ 




@ 8A 



406 
-405 
-404 
-403 

402 

-401 



® 8B 
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m ^ m m m^/im 
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iji Bj 4? » a mio/i3M 





@ lOB 
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iji Hi 1? pf* a mn/un 
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Til m =^ m m mu/un 




x'ftt^a (V) 



S 12 
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